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Volumetric analysis: Fundamentals of volumetric
analysis, Acid-base titration, non-agueous fitration,
precipitation titration, complexometric fitration, redox

fitration
Gravimetric analysis: Principle and method,
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Volumetric Analysis (Titration) is also known as titrimetric
analysis. The reagent (titrant) is added gradually or stepwise
to the analyte from a burette.

fARAVOT (3TATY) FT ITATAIT faReNor & &9 A

aﬂm%umm(aswaa—m@ﬁemﬁ

The key to performing a successful titrimetric analysis is to
recognize the equivalence point of the titration typically
observed as a colour change.

AT fAReIN0T #, AhadT &4 & AT T IRade
Rffaa geaar g A Teaw F@ W AR w3 8§,

'qﬁmmmmﬁmmam%l
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Basically, to determine the concentration of a unknown Mgy
solution with the help of a known solution is called A

volumetric analysis or titration.

AT Addss 1 Tggar 9§ Al Fag g

ATT FAT AT fARATOT AT IAATTA FeelTam gl

NOTE: WHAT IS INDICATOR?

Which gives complete information of the reaction by changing the
colour of the reaction.
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Classification of Volumetric Analysis:

qiegAfes faeayor F1 Faffeor:

Volumetric analysis is classified in to five categories.
dicgAfed faeadwor & ara Afort & gefiea frar = g
» Acid-Base Titration

» Non-Aqueous Titration

» Precipitation Titration

» Complexometric Titration

» Redox Titration

AR 1Y




Fundamentals (Hel ﬁE}ﬂT—I‘) of

Volumetric Analysis:

1 Methods of expressing Concentration
1. Normality- the normality of a solution is defined as the number of gram
equivalent present per litre of the solution.
[t is denoted by “N”
Normality= No. of grams equivalent

Uolume iln htresi

Examples- HCI eq. wt.= molecular weight/1
= 36.5/1
= 36.5
H,SO, eq. wt.= Molecular weight/2
= 98/2

= 49
gAY 9T
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Concentration is many-a-times RS

expressed in terms of percent (parts per hundred)
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a)% w/w- [weight of solute (in gm)/ weight of solution FhAsACY

(in gm)] x 100 | -’
% w/w- [[delT &T TofeT (ATH R)/ Ol &I dolel (ATH
)] x 100

b) % v/v- [volume of solute (in ml)/ volume of
solution (inml] x 100

% di/d- [Qeg v AFET (TATAS H)Y Nd HT AMET
(THTA #H) x 100

c) % w/v- [weight of solute (in gm)/volume of solution

(inml)] x 100 ‘
% w/v- [T FT goleT (ATH H)/GATUT T AT (THATST H))
x 100



it is rarely used in analytical PHARMACY

technique. Molality of the solution is given by the no. of g’
moles of solute per kg of solution. It is represented by
‘m’.

SHHI 3T TIAYUcHS dehadloh
H d8d & AT AT gl THARMT S Hiololdl
TEIT earT & a5 &1 ufa el aa & e &
Alel I AT 3@ 'm’ GaRT AT 134T g
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the solution is given by the no of moles of solute per
litre of solution. It is represented by ‘M’ Volume may be
change due to change in temperature.

el bl AleR Hlgdl 9id olic] gl H
ﬁﬁwasmﬂa?rmﬁaaﬁr%lsﬁm CEIRY
ZTT T &1 avHET & 9RadeT & FRUT 3IdH

H 9Rade g Hhdl gl
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Primary and Secondary Standards-

qrafAs X ATeafAT ATS-

Primary Standards- TR HTdh-
» It should not have water of hydration.

SUHA FISUCT T UTeAl Tl FhelT AT

» It should be readily soluble under the conditions.

59 IRTEAfaT & ImwE @ geereiier gar =gl

» Should not be hygroscopic.

AR 1Y ALY




»Stable at atmospheric conditions.

» It must be easy to obtain, to purify, to dry
and to preserve in pure state.




Secondary Standards- ATEITHE® HTeTdh-

INDIA
» A secondary standard is a substance which may be _4

used for standardization.

gfadias AWe UH Er 9erd § S sudhr
HIARIHIOT & AT AT 51 FFar 2l

»That is prepared in the laboratory for a specific
analysis. It is wusually standardized against a
primary standard.
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»Secondary standards are commonly used to
caliberate analytical methods.

e AR AR ST 3YAET MHAAGR W

IAYUITcHS ol &l e & v Far sran
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TITRATION (erste <)
AND (=)
ITS TYPES (&% &)
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These titrations involve neutralisation reaction
between acid and base. Titration of a base using standard
solution of acid is termed as acidimetry. assay of
sodium bicarbonate, sodium hydroxide.

g1 IGTATY # 3Fa AR &R & i sgrfieieor
Qﬁlﬁﬂn arfFer @il 81 3 & AW Aodea T
39UNT Flh &R T 3MfATIeT IFAHAIT  Fgelld gl
oftas sEwElae, Affad gEsiEaEs #
SEECH
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Estimation of an acid using standard solution of a base as
titrant is called alkalimetry. Example assay of boric acid,
ammonium chloride.

Pl 8TR & A® AdTeT F eSee & T A YA
: mmmmmﬁm%lm
| FAATA FAREE T 3GEI0T RG]
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Indicators: §&d:

» Methyl Orange

» Phenolphthalein

» Methyl Red

» Bromothymol Blue
»Bromophenol Blue




Types of Acid-Base
Titrations

m—magmwrﬂ:m

v'Strong Acid-Strong Base
A TAS-HSd TR
v'"Weak Acid-Strong Base
FHSR HFT-HTd TR
v'Strong Acid-Weak Base
ASEd HFA-hHASN R
v'"Weak Acid-Weak Base
AN HFI-hASIR &R

gHIL |

Indicators Used

YgFd Hehdh
v'Phenolphthalein

v'Methyl Red /Methyl Orange
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Examples- -
Titration of Strong Acid + Strong Base

-

NaOH (aq) + HCI (aq)—H:20 (1) + NaOH (aq)
Titration of Weak Acid + Strong Base

CH3COOH (aq) + NaOH (aq)=——»CH3COONa (aq) + H20 (1)
Titration of Weak Base + Strong Acid

HCI (aq) + NH3 (aq) —>NH4(Cl (aq)

gAR H1Y ALY
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Precipitation Titration- NBIA

Titrations involving precipitation are known as precipitation
titrations. The most commonly used titrant is silver nitrate. So,
these titrations are termed as argentometric titrations.

In simple words we can say, to determining the quantity of a
sample by adding ingredients of a titrant till the end point comes.

AR 1Y ALY




The main principle of the precipitation titrations is that the DA

quantity of the added precipitating reagent or precipitant is _4
equivalent to the substance being precipitated.

There are two methods of precipitation titrations: 3A98Iq0T
ITATIS T QY fafer &

1. Mohr’s Method

2. Volhard’s Method

gHIL |
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This method is used to assay neutral solutions of
metal halides with silver nitrate. Potassium chromate
is used as an indicator. At the end point, brick red ppt
or colour appears due to the formation of silver
chromate.
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AgNO3 + NaCl=—>AgC(Cl + NaNOs
2AgNO3 + K2Cr0Q4 = Ag2Cr04 + 2KNO3

NOTE: Mohr’'s Method is not suitable for iodides, because of
adsorption problem.




Volhard’s Method- R

-

In this, method an accurately known excess volume of silver nitrate
is added to the solution of halide acidified with nitric acid. The
uncreated, excess silver nitrate is determined by titration with a
standard solution of ammonium thiocyanate solution.

T R & ass Rz ¥ wded gass § ad A
ﬁmw@mmﬁwwmw%u

Ferric ammonium sulphate is used as indicator which forms a
permanent red colour at the end point.

R HAAIH Aehe BT 39T hdd & T A fFAT a7 &
3 g W vF TR o @ a1 g

AR AT AR ALY
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AgNO3 + NaCl —> AgC(Cl + NaNOs3
AgNO3 + NH4SCN——>AgSCN + NH4NO3
Fe + 3NH4SCN ——>Fe(SCN)3 + 3NH4




These titrations are performed in non-
aqueous solvents (other than water). Some
medicinal compounds are too weakly acidic
or weakly alkaline that they do not have
sharp end points in aqueous solutions.

A ITATIS IR-STelI T Aicdew (I F 3relrar)
#ﬁme%lwaﬁnﬂzrzﬁﬁa:saﬁ

FHAGAR IFNT IT FASGR a0 8 & fr
3% STl 9T A aer 3d 9 787 @ &

Type- DPINDIA AT

PHARMACY

INDIA,
_4

9389516306



PHARMACY

INDIA
A/

—

On the other hand, organic compounds have
poor solubility in water.

cad IR, Fafas AFWMeT i geh A
ToloTellerdT &H gl &l

These can be dissolved in non-aqueous
solvents and then titrated.

=& NS dAleded & T ST Fhdl &
T ofide Ram ST awar 1

AR 1Y
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The solvents used are either neutral such as
alcohol, chloroform, benzene etc or acidic solvents
such as acetic acid, acetic anhydride etc.

T fFT S gt Aieded AT A dEEd @ @
I 3rchigd, FARIGEA, dolleT My AT S

Su wfRfes s, fafes veagEses
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Indicators used in non-aqueous titration g8

are-
Indicator

Acidic
1.  Crystal Violet yellow green
2.  Quinaldine Red colourless
3.  Oracet Blue B pink
4.  Alpha-Napthal Benzene dark green

Colour Change

Basic
Violet

Magenta
Blue

Blue or blue green

Neutral

blue green

purple

orange
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